Twelve patients (8 men), aged 33-67 (mean 49) years, with histologically proved sarcoidosis underwent bronchoscopy. All had symptoms, signs (wheeze in 11, high pitched inspiratory "squeaks" in six, stridor in three), and physiological abnormalities characteristic of severe or worsening airways obstruction. Eleven patients also underwent bronchography. At the time ofbronchoscopy four patients had stage II, one stage III, and seven stage IV sarcoidosis. All patients had a peak expiratory flow (PEF) of 70% predicted or less and a maximum expiratory flow at 50% (MEF5O) and 25% (MEF2,) of vital capacity below 35% predicted. The ratio of their forced expiratory volume in one second to forced vital capacity (FEVIJ FVC) ranged from 37% to 65%. Fibreoptic bronchoscopy showed single or multiple areas of segmental bronchial stenoses in 10 patients, two of whom had stenotic webs. Bronchography showed that the sites and severity ofstenoses were more widespread than suspected from the bronchoscopic findings. Five of the 11 patients undergoing bronchography had bronchiectasis, which was restricted to the upper lobes in three and a lower lobe in one and affected both upper and lower lobes in one patient. The bronchiectasis had not been suspected or diagnosed from the chest radiography or the bronchoscopy.
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Methods
The 12 patients (eight men) with sarcoidosis were all being followed up for sarcoidosis in our department. Their ages ranged from 33 to 67 years with a mean of 49 years. In addition to clinical examination, chest radiography, and spirometry, all patients had flow-volume measurements performed, lung volumes estimated by helium dilution, and carbon monoxide transfer factor measured by the single breath method. We performed fibreoptic bronchoscopy in all 12 patients. Eleven patients also underwent bronchography, for which a guide wire was passed through the biopsy channel of the bronchoscope, the bronchoscope was removed, and a catheter was advanced into the right main bronchus over the guide wire. A 500o aqueous suspension of propyliodone (Dionosil Aqueous) (up to 20 ml on each side) was then injected. The indications for proceeding to bronchography were the presence of symptoms, signs, or physiological abnormalities suggesting generalised or localised large airway narrowing.
Results
At the time of bronchography the findings were as follows.
CLINICAL PROFILE
There was no clinical evidence of sarcoid lesions in any organs apart from the lungs and mediastinal nodes in five patients. Six had coexisting extrapulmonary manifestations (heart, central nervous system, skin, or eye lesions or hepatosplenomegaly). "Wheeze" was an important symptom in the history of these 11 patients and three patients had considerable stridor. On auscultation of the chest 11 patients had scattered expiratory rhonchi, and six had high pitched inspiratory squawks.
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BRONCHOGRAPHY
Bronchograms in 11 patients showed that the site and degree of stenosis were even more extensive than suspected from the bronchoscopic findings. The bronchi were distorted and crowded in seven patients, irregular in outline in nine, and stenosed and narrowed in all 11 ( fig 2) . The stenoses were widespread, affecting all lobes in one patient, four lobes in four patients, three lobes in three patients, and two lobes in one patient. In the remaining two patients there was solitary segmental narrowing of a single segmental branch (upper lobe in one, lower lobe in the other). The stenoses were of moderate degree (less than 50%0 luminal narrowing) in seven and severe (50oo or more luminal narrowing) in four patients. Five patients also had bronchiectasis. In four there was mild bronchial dilatation and loss of the normal distal tapering, but one man had gross saccular bronchiectasis (fig 3) . The bronchiectasis was in the upper lobes in three, in a lower lobe in one, and in both upper and lower lobes in one patient.
Discussion
In 1957, Citron and Scadding4 were the first to report the bronchographic findings in patients with sarcoidosis who had presented with dyspnoea, cough, and wheeze. Bronchography showed widespread stenoses in all three and poststenotic dilatation in one. In the same year Honey and Jepson5 reported two patients with sarcoidosis who had presented with stridor, in both of whom bronchography showed widespread stenoses, with dilatation of smaller bronchi in one patient. Hadfield et al described four patients with sarcoidosis with widespread bronchial stenoses, though none had bronchiectasis.6 Dunnill8 also described bronchiectasis pathologically in sarcoidosis. Bronchostenosis, visible at bronchoscopy, has been reported in up to 210% of patients with stage I sarcoidosis, in 27% of those with stage II, and in 26% of those with stage III disease9-but without any mention of the severity of the stenosis or the duration of symptoms before bronchoscopy. We report the bronchographic findings in 11 patients with sarcoidosis. All had presented with symptoms of airways narrowing or developed increasing dyspnoea associated with worsening airway obstruction while under observation. All had clinically obvious expiratory wheezing, six had inspiratory "squawks," and three had stridor. Lung function tests confirmed airways obstruction in all of them, with no reversibility after nebulised terbutaline. Bronchography showed widespread bronchial stenoses in all and bronchiectasis in five. The bronchographic appearance of widespread bronchostenoses in combination with bronchiectasis has not received attention in previous case reports. We know of no other condition in which widespread bronchostenoses and bronchiectasis occur together except tuberculosis, and we would like to highlight this combination as an important consequence of bronchial lesions in sarcoidosis. Our patient 2 also appeared in the study reported from Cambridge6 (also as patient 2). His earlier bronchogram, in 1978, showed bronchial stenoses but no bronchiectasis. Extensive bron- Endobronchial manifestations of sarcoidosis are very common but have received surprisingly little attention. An obstructive defect is the most common (personal observation) and blind biopsy of apparently normal bronchial mucosa may yield granulomas in up to 37%O of patients.9 Endobronchial sarcoidosis does not, however, usually progress to bronchial narrowing and stenosis sufficient to cause symptoms and disability. When stenosis does occur its pathogenesis remains unclear but there are several possible explanations. Granulomatous inflammation may affect the mucosa of the bronchial wall directly""'2 and this is probably the cause of the irregularities in the bronchial wall seen in nine of our patients. The extensive lung fibrosis that may occur in the later stages of sarcoidosis may constrict and distort the major bronchi,'4 and there was evidence of this in seven patients. Much more rarely, enlarged hilar nodes or perihilar fibrosis may compress major bronchi. The pathogenesis of the bronchiectasis is also uncertain. It may be due to destruction or weakening of the bronchial wall by sarcoid granulomatous inflammation or result from atelectasis and infection beyond bronchi compressed by large hilar nodes. '4 15 Fibreoptic bronchoscopy reveals narrowing of segmental orifices in some patients with sarcoidosis, the proportion ranging from 20016 and 8o117 to 260`in a recent study.9 Bronchoscopy is not, however, an accurate method for determining either the extent or the severity of bronchial stenoses, as the bronchographic appearances in our patients show. Furthermore, bronchoscopy is unable to detect localised bronchiectasis, which five of our patients had in addition to their bronchial stenoses.
There are important practical reasons for performing bronchography in this group of patients with sarcoidosis. Corticosteroid treatment, oral or inhaled, may be tried and may bring some relief if obstruction is caused by granulomas. Mechanical dilatation of proximal stenoses may be attempted at bronchoscopy.'8 When bronchiectasis is discovered or confirmed, postural drainage may result in symptomatic improvement and reduction in the amount of sputum produced.
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